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Figure 1.26: False color brightness maps for a 4x4 km section of the FIFE study area
(Schmugge et al., 1992).

Figure 1.27: PBMR images of 21 cm brightness temperature over the Walnut Gulch
watershed during Monsoon ‘90.  Metflux sites are marked with an X. (Schmugge et al,
1992).
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Figure 1.29: The TOPLATS four-dimensional data assimilation process.
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Figure 2.1: TOPLATS modeled processes.
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Figure 2.3: Diagram of TOPMODEL storages.
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Figure 2.2: Illustration of TOPMODEL water table dynamics.
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Figure 2.11: Diagram of old versus new TOPLATS soil definition.
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Figure 3.1: Schematic illustrating the location and boundaries of the USDA-ARS Walnut
Gulch Experimental Watershed in Arizona.  Grass- or brush-dominated ecosystems are
mapped and the location of the Lucky Hills and Kendall sites are shown (Kustas and
Goodrich, 1994).
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Figure 3.2: The location of Walnut Gulch watershed boundaries, drainages, flume locations, and
raingage locations.  The grid represents the TOPLATS model domain.  Each square on the
figure represent 144 (12 x 12) model grids.
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Figure 3.4: Walnut Gulch Metflux site 1,
otherwise known as Lucky Hills.

Figure 3.8: Walnut Gulch Metflux site 4.

Figure 3.6: Walnut Gulch Metflux site 2. Figure 3.7: Walnut Gulch Metflux site 3.

Figure 3.9: Flume measurement at
Walnut Gulch Metflux site 5.

Figure 3.5: Meteorological
instrumentation at Walnut
Gulch Metflux site 1.
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Figure 3.13: Walnut Gulch Metflux site 7.

Figure 3.15: Flume 1 at Walnut Gulch
outlet.

Figure 3.10: Meteorological
instrumentation at Walnut
Gulch Metflux site 5.

Figure 3.11: Soil profile at
Walnut Gulch Metflux site 5.

Figure 3.12: Walnut Gulch Metflux site 6.

Figure 3.14: Walnut Gulch Metflux site 8.
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Figure 3.16: a) Lucky Hills, b) Kendall-north, and c) Kendall-south profile average soil
temperatures for Monsoon ‘90 day 200 through 227.



183

15 

17 

19 

21 

23 

25 

27 

29 

31 

33 

35 

T
em

p
er

at
u

re
 (

C
)

0. 2. 4. 6. 8. 10 12 14 16 18 20 22
Time (hours)

Temp(0cm) Temp(2.5cm) Temp(5cm) Temp(7.5cm)

Temp(10cm) Temp(20cm) Temp(30cm) Temp(50cm)

Simulated Soil Temeratures DOY 200-227
Lucky Hills - Walnut Gulch

15 

17 

19 

21 

23 

25 

27 

29 

31 

33 

35 

37 

39 

T
em

p
er

at
u

re
 (

C
)

0. 2. 4. 6. 8. 10 12 14 16 18 20 22
Time (hours)

Temp(0cm) Temp(2.5cm) Temp(5cm) Temp(7.5cm)

Temp(10cm) Temp(20cm) Temp(30cm) Temp(50cm)

Simulated Soil Temeratures DOY 200-227
Kendall North - Walnut Gulch

15 

17 

19 

21 

23 

25 

27 

29 

31 

33 

35 

T
em

p
er

at
u

re
 (

C
)

0. 2. 4. 6. 8. 10 12 14 16 18 20 22
Time (hours)

Temp(0cm) Temp(2.5cm) Temp(5cm) Temp(7.5cm)

Temp(10cm) Temp(20cm) Temp(30cm) Temp(50cm)

Simulated Soil Temeratures DOY 200-227
Kendall South - Walnut Gulch

   a)

b)

c)

Figure 3.17: a) Lucky Hills, b) Kendall-north, and c) Kendall-south profile simulated soil
temperatures for Monsoon ‘90 day 200 through 227.







186

Figure 3.18: Hydrogeologic Map of the Walnut Gulch Experimental Watershed
(Spangler, 1969).
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Figure 3.19: GIS coverage of Walnut Gulch vegetation.

Figure 3.20: GIS coverage of Walnut Gulch soils.
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Figure 3.39: 20 minute sonic anemometer eddy correlation versus
temperature variance latent heat flux.

Figure 3.40: 20 minute sonic anemometer eddy correlation versus
temperature variance sensible heat flux.
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Figure 3.41: a) Downslope increase in soil moisture over several days in
1996, and b) position of transect in relation to Lucky Hills measurements.






































































































































































































































































































































